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|57| Abstract: 

PURPOSE: To provide a method for analyzing and isolating a gene participating in 

biosynthesis of biotin in a coryneform bacterium, transducing the aforementioned 

gene into a coryneform bacterium of the same species and efficiently obtaining the 

aforementioned genetic product from the coryneform bacterium. CONSTITUTION: A DNA 

fragment containing a gene capable of coding biotin synthetase is isolated from a 

strain of Brevibacterium.flavum MJ-233 and the base sequence of the resultant gene 

is determined. The biotin synthetase is highly produced by the Brevibacterium. 

flavum MJ-233 transformed with a plasmid capable of replicating and proliferating 

in a coryneform bacterium into which the DNA fragment containing the gene capable 

of coding the aforementioned biotin synthetase is introduced. COPYRIGHT- (C)1992 

JPO&Japio 
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(2) ^¥4-2 7 8 08 8 

1 2 

mmmxvnm) * j - 2 3 3T&*»#«2ffi*<DDNABr>t. 

«#h 2 ] nu ^«®^br^^>^tt(Dffi^T [it 5] *®dn A£ge*i-cg$ns e*^> 

l£*(£>DNA»rfr. v>-tr*-t?£3- h'-r*itfc^DNA8rH\ 

/^r'J0A'77AA (BrevibacteriujD fiavun) M* 

ATGACAATCC CCGCCACCAT CCTTGACACC GCCCGCACCC AA3TTCTGGA ACA6GGAATT 80 

GGCCmAK A6CAGCAGT7 6ATG6AGGTT CTCACCTTGC CTGAAGAGCA AATCCCAGAC 1X0 

ITGA7CGAAT TAGCCCiCCA GCTTCGCTTG AAGTGGTGTG GAGAGGiAAT CGAGGTA6AG 100 

GGCATTATTT CCCTCAAAAC TGGCGGTTGC CCTGAAGATT 6CCATTTCTG CTC1CAGTCT 240 

6GGTTGTTT5 AA7CGCCGJGT GGCTTCGGTG TGGCTGGATA ITCCGAA1CT GGTTGAAGCC 300 

CCTA4ACAG& CCGCAAAAAC TGGCCCT A CC CAATTCGATT TCCTCGCCGC AGTCAAGGGC 350 

CCT6ATSA8A GGCTCAT6AC CCAGC7GGAG GAA3CAGTCC TCGCGATKA CTCTGAAGTT 420 

6Aii7TGAAG TCGCAGCATC CATCG6AACG TTAAATAAG6 AACAGCT6GA TCGCCICGCT 4SO 

GCTGCCGGCG TGCICCGCTA CAACCATAAT T7G3AAAC7G CGCGTTCCTA TTTCCCT6AA 540 

GTTGTCACCA CTCATACATG GCAAGACCGC CGCSAAACTT TGCGCCTGGT GGC1GAAGCT 600 

CGAATGGAAG TCTCTTCCCG CGGAA TCTTA GGAATGGCCG A A ACUTA GA GCAGCGCGCC 850 

C1G1TTGCCG TGCAGCTG6C GGAGCITGAT CGCGACGAAG TCCCCAT6AA CTICCTTGAT 7W 

CCTf.Sf.rXfiG GCAf.CCCATT TGCtXATAGG AATGTATGG* CAGCCGTGAC Gf.TC?GfiCCT 780 

CATAT7GGTG CCTTCCGCCT TGCGATGCCT CACACCATGC rTCGTTTTGC TCGCGGTCGC 840 

GAGCTGACTT I6GGC6ACAA GGGTTCCGAG CAAGCCC7CC TGGGAGGCAT CAATGCGATG 900 

ATCGTCGGAA ACTACCTGAC CACGCTCGGC CGCCCUTGG AAGATC4CCT CGACATGATG 090 

6ATCGICTCC AGCTGCCCAT CAAAGICCTT AAIAAGGTCA TCTAA 1005 
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(3) &M¥4-278088 
3 4 

Bet Ibr lit Pro 111 Tlr lie Lea Asp Thr Al» in Tkr Gle Val Lee 

15 10 IS 

61s 61 n Gly lie 61 y Leo A»e Gin Glo Glo Leo Net Glo Val Leu Thr 

20 25 30 

Lee Pro GL Gl» Glo lie Pro Asp Leo Ret 61b Lee Ale His 61a Tel 

35 40 45 

Art Lee Lys Trp Cyo Sly Gib Gla lie Gin Val Glo Gly He lie Ser 

50 55 80 

Leo Lys lor Git Gly Cyt Pro Glo lap tys Bio ?be Cya Ser Glo Ser 
65 70 75 80 

Gly Leo Phe Gle Ser Pre Val Ala Ser Val Trp Let lop He Pre Ibd 

35 90 S5 

Let Val Glo Ala Ala Lys Git Tbr Ala Lye Tbr Sly lla Tar Glo Phe 

100 105 no 

Asp Phe Vat Ala Ala Val Lye Gly Pro Asp Glu Art Leu Act Tfcr Gla 

H5 120 125 

Let Glo Glo Ala Val Lto Ala He Oio Ser Glu Val Glu He Glo Val 

130 I3S 140 

Ala Ala Ser lla Gly Tar Leu Aso Lya Glo Gla Val Asp Arc Let Ala 
145 150 153 tftO 

Ala Ala Gly Val Bis Arc Tyr Aso Bis Asn Leu Glu Tbr Ala Arc Ser 

185 170 17S 

Tyr Phe Pro Git Val Val Thr Tbr His Thr Trp Glo Gle Arc Arc Glu 

180 185 190 

Tbr U. Art L«« Val Ala GU Ala Gly Set Gle Val Cya Ser Gly Gly 

195 ZOO 205 

He Leo Gly Ret Gly Git Tbr Leo Glo Glo Art Ala Glo Pbe Ala Val 

210 215 220 

Gla Leo Ala Gla Lee Asp Pro Asp «n Val Pro Ret Asd Pbe Leo Asp 

Wb3] 30 

225 230 235 240 

Pro Art Pro Gly Tbr Pro Phe Ala Asp Arc Asn Val Trp Tbr Ala Val 

245 250 255 

Thr Lot Trp Pro Sia He Gly Ale Pbo Art Leo Ala Ret Pro Hie Tbr 

2B0 265 270 

Ret Let Art Phe Ala Gly Gly Art Glo Lee Thr Leo Gly lap Lys Gly 

275 260 285 

Ser Glo Gin Ala Leu Loo Gly Gly He Asn Ala let He Val Gly Ase 

290 295 300 

Tyr Leu Tbr Thr Leu Gly Arc Pro Bet Glo Aep lop Leo Asp Ret Ret 
305 310 315 320 

Asp Art Leo Gla Leo Pro He Lys Val Let Aso Lys Val He 
325 330 

m*m 7 ] mxm i ~ e <D\,*?nMzmmt< ntto m^tm 9 ] m*m 7-8 <o^r^\z^m<owsiX 

ifM^7X^ F. 50 CO 0 0 1] 
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(4) 

5 

8*3 u *£a*&Jfl»* tf^>-»ir^ - tfco 

leetttcwr*. 

[0002] tr^^>^>-tr^-tf^ t^>*^ 

[0 0 0 3] *&H*^>tt, tK Aft, «Mfe&tf& 

[0004] »£ft£^fce*^><&®j§fc£ 

LTfct, /t^;PX (Bacillus) JR. X^X'JfcT (Esch 
erichia) JR, 7^DWJ»)A (Agrobacteriam) 
*tHE/t^y$rA (Chfonobacterian) JR. 50. 
-F^^-X (Pseudononas) JR. (Art a? 

hrobac I er) m&VQLQito&m »*3rifctMn & *IT 
(»MBS5 6- 1 6 09 9 8%^) . tfc^n^i 

^S#fct>ii*3nT^* (fllxtf H. Yaoagataet a 
I. Agri. Bial. Chen., 4_7. 1 6 1 1. 1 9 8 3). 
[0 0 0 5] L»Lfta»>6« »&tt£JBV>Tfcr*2 1 >« 

7-f-M*;^jHWO&* a. Izimi. K. Ogata, 
Adv.Appl. Microbial. 2 2 » 155-157. 197 

[0006] x*Am*±#<03ij&&rr*:/ 

WJx • 7y rtlx (Brevlbacterion flavua) MJ-2 
3 3. yXsMnZrWl* • h77->t>n (Br 
evibactcriua lac to ferment mi) ATCC 1 3 8 6 9, 
3>JWfU»)A- #)V9*1j1* (Corynebacterium 
glDtaDicun) ATCC3 1831. ^l/^f'JW 40 
• 7> J 6X7y^X (Brevibacterium amnoDiagenes) 
ATCC 1 3 7 4 5$IStf*^>3S#te£WLT*5D. 

[ooo7j tr^>©*-&j«ciB#f««e^tLT 

IS. iMiJtroy (Escherichia coM) E&#<Dfc 
fe^#J:<#f3fc$ftT:&D. bioA. bioB. bi 
oC. b i oD. b 1 oF. b i oHjt^T^fiF*E*T^ 
££*t4D&trCfr>5. £<D5^. bloA(J7J-y 
7^;^7^>87^y h^>X7X^~-tf. bio 
B«tr^>^>>t:^-if. b 1 oCttkf^UiUCoA 5t? 



#B8¥4-2 7 8 08 8 
tf, b i OFI27 -^r— 8-7a/^JP 

•r^-**-tn*n3-F-r*^^»6n, b i oh 

CWCtt. *0>m%\*. $£H5*>Tttfr* a j. ot 
suka et. aL , J. Biol. Chen. 2 6 3 . 19 5 7 7- 
1 9 5 8 5. 1 9 8 8). b i oA, b i oB. 

b i oC. b I oD. b i oFlfiflib i oABFC 
Dte2>**u>$:M&LT$>l)* ^©SEHtt. b i oA 

tb i oBm^<Dmizr?frr2>*^u~?-\z£r)ffl 

0)®W\t* b i oA»^flC3- F3tlfcb?*7*>»J:/ 

*i/-*-fca*u tr^^>^s^D>©«s$ 

»llt*J:t^»5ftTU* 0. Biol. Chen. 2j6 
3., 1 0 1 3-1 0 1 6. 1 988). 
[0008] 

»a©br^>±^«fcn#r*3ifi^*#«f • mm 
ffpiwawtny *saa*> shirrs 

[0009] 

[RHS£*ftf *fcafr<0#R] *!M«6tL ±&BW 

^>I^ftOJ»j^lWIIi'>< £ t> b i oB, b i 
oA. b i oDcD3aoe^>^^lcg8#-r^Jtfe 

4^5^-^7X5 Ffc»ALT, =)U*SIM*Mt 

SMHt*™* (i) ziu^3Mi»A*©t;^>5/> 

■W-ttfea-Ff «MflP (b 1 oB) i&tODNA 
KM\ (2) lftDNAKft*f*A£nfcim*:/?x^ 
F, (3) K»M^7X5H^Sfi«^nfc3'J^ 

(4) a:i'j*aaa«**u ««^+irtr 
^ > > >-t * - -if t * * c t t f-5 hr 
-tfosigft. *ia«dn*. 

[ooio] KT*58i»K:o^Ta&fc»afc:RWT 
^^trDNAfrfrj (J^TCtl«r Tb i oBifrj <h 

F-T^ae^ (b I oB) *^tTDNA 
[0 0 1 1J ±Kb 1 oBKfr4>ft*K£ft£a±tt 

233 (FERM BP-149 7) £J:UCf0)|&* 
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(5) ftH¥4-2 7 8 08 8 

7 8 

^Hf/^^U^A-T>^nry^x (Brevibac KSI3!S*lc*AU £(D^«*^£fcf*^>£^ 

teriun a»aonlagenes) ATCC 6 87 1, pfATCC £fcV>&#J§ifc££*ifrrs. 

1 3 74 5, fiATCC 1 3 74 6, [0 0 17] #6n*J§mfc»t*<fcD h'DNA 

A»t7XU**Z> (BrcvibactcrioB divaricaton) AT fcttfflU SUS^TSWr-ri^tlCcfcOlf A£*lfc:/ 

CC 1 4 0 2 0, y^tf/t^^rU £A • v2 hyT-* V&WrWlx ■ 7 2 3 3#$fefc#fcfe 

(Brevibacterlum lac to ferment on) ATCC1 <Db \ o BBfrtf-£*& • St&i"*n£#T#£. 
3 8 6 9, □•JWf'J^A • >f)V9^J]U (Coryne [0018] C^^tcLT^^n^b i oBKrfrcD- 

bacteriua glut ami com) ATCC3 183 1 $$ifi&M\Z oli, ^iS^l^/t^U £A • 75/XAM J - 2 3 3 

<&82ft*. t*©&fettDNA£®!K»*S au 3 A I 4>85###K1 
[0 0 1 2] ^ne»<0«t&Sil»±^>Gb 1 oBW^ J0 .fcOttDfflU 36fc*n£aiE»*H i nd HIT 

m&?ztt&<D&*to&ft0-mzft'<ti\£k<Dt& o ia o tirr c ttcfco-cfi £*i**€r3#» 5 . 5 mod 

[0 0 13] TftfrS, b i oBKfr«>M»*, ±Kn [0 0 19] u©»5. Skbcofcf *?>»±?-V* 

U MAtftfl/lf/tjPT'UQrA • (Br 3- r ; -r*£fcT££fcDNA*ffr£, 

evibacteriun flavun) MJ-233 (PERM BP- T«KL&t*©M»tt»»tf«l»f>lffr«>**a«T 

1 4 9 7) «to»fifl:±fc#ftU C0>&fifl:£B£&: gBiS 1 IC^T. 

•IRV«TflRrT«Sl2:(zJ:D^r««DKKHra>'t>^6 [0 0 2 0] fcfc, *9M*fc*tvc, MJMf*lC£<& 

a^^Hisni^ «Atfsau3Ais^t. dna «ktf#u 7* »j ;P7^ Fy**§u*»K:«u ftm*im 

*• 10 0 2 1] ^c, r«MMH-0*e$J 

[0 0 14] ^6nfcDNA0rtf-£:3XS K*£r*-, F<B*i*Sli, 7^P-xy^t«»A^V^«dt: 

WAtfpWE 1 5ITJVAU ^3X^F«:ADNA i te, I->X'J t7 • 3 'J®7A^77-y (Apbage) 

d vitro Packaging Klt£fflV>*J§m#AICj; 0> bi ODDNA£fW]K»$H I n d 1 1 1 "ettlKUTS&n* 

oB(&*&Lfc*jfcBai&& (Journal of Bacteriolog fttt&to<DDHA#K<Dm-TJJu-xy)],±r<Oik 

y. vol 94, P2065-2066, 1 9 6 7RWou »re*T«*m<6«P»£»r2#. #U7*U;V 
mat of Bacteriology vol 112, p830-83 Hym*»^fflV^«^t:H x>onjfc7- 

9, 1 9 7 2#IIR) £0*»S£JM*&, 3? 3U0!>77< -imi 7477-x <<f> x 1 74pb 

bf^^>€#*tt^a«««Hc^*r*. age) 4>DNA£ftlEBI?i§Ha e IIITtfJWLTftS 

[0 0 15] Sen^Ifitttt«l:D3X$ KDNA* n*toT'm8Lta0DNA*ifr<D&-#V 7* U^75 H 

b i oBiwK-^itK-^T^eiih^tT^^ «k< ut -r*. ^7x5 Po**3t& «»»#**H?no*£ 

He>ft*b i oBKfrtt, **£*W2 0-3 0kb£* S«0»UT***. ft*. ftDNAWH-o*«do>ik 

ftMttTttMrC. Sefcfi^KK-ICW^fc-r SK*t>T, lkbaJt<DWfr©*€5ICt>v»Ttt, IX 

*• 7 # d - xy;nM» k ct * n * is « & 

[0 0 16] hgBT^^nfcb ioA, bloD L, W0. 1 kb*>& 1 kb^(D»r^A^5tcr>^Ttt 

»6tl*DNAK*** *Mt«?fift^?-y 

^X^ AU^O^^-y^X^ KfcB##V>e [0022] 

tts^Kfc{a&, hai*, 9Mt;*;u->9AS, [an] 

^ 1 

i&aagtta: ^»fgfn-g)^^^ <kb) 

Kpnl 1 3.0, 2.5 

Sac I 1 1.7, 3.8 

EcoRI 1 0.6, 4.9 
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(6) 



4$BH¥4 - 2 7 8 0 8 8 



±S3U«K 3. OkbCDKpn I £J»rltfrH\ 1.7kbtf> 
Sac lWmmfrb*lt£*^>i'>±*-1ZZ3-F 

[0 0 2 3] ^<IT. t!^>-»ir^-if$3-H 

3 3©Jfefe*DNA^ISB*Hi nd I 1 1 $5<fctfK 
pn lT?tyl)to?Zt\Z&Q&P>tltt$t<&to3. Ok 



10 



Sacl 1 
EcoR I 1 



*nd III:fc£tfSac lT*W)&~rztlz£r)®e,n 
7kb<DDNA«tf-*lC^£tlT^S*> 

[0 0 2 4] ±E»3. Okb^DNAWtt-^ck^l. 7 

2^<ti^3»c^-r. 

[00 2 5] 
[£2] 

wmviftoxzz (kb) 

1.7, 1.3 
0.6, 2.4 



[0026] [^3] 

& 3 



fgftaSfeft ttfrfrfr<P*g3 (kb) 
Spbl 1 0.2, 1.5 

EcoR I 1 0.6 , 1.1 

Smal 1 1.0, 0.7 

Hinc II 1 1.5 , 0.2 



2 3 3©M*DNA$«IS»*Hind I I I *3 Jctf 
Sac IT^OWrctlZ.kO^^n^^^^fti. 

7kbc>DNASfm;:^i>Ttt. ^(ommm^^Ts^ 

KpUC 1 8JftttpUC 1 9 Zm^ZitTttzsX? 
U^KS^fcte (didcoxy chaio termination fc) (Sa 
nger, F. et al. f Proc. Nat. Acad. Sci. USA 7 4, 
54 6 3, 1 9 7 7) lC<fc OfcJfrT* d £ 



©£5£UTfc5£Lfc±I2ttl. 7 kb£> D N A Wf)t<7)WL 

oB) IS, ^E^I&tlT^D, 3 3 4<DT*/iit£ 
3 - FT* 1 0 0 2 ©&2^>Sfl|j5fc3n* : 

[0027] 

[fc4] 
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(7) ftM¥4~278088 
n 12 

ATC AC* ATC CCC CCC ACC AtC CTT 6AC ACC CCC CGC ACC CAA GTT CTG 48 
Hot Thr I]« Pro Ala Tbr Ue lev Asp Thr Ala Arf Thr Gin VaJ Loa 

15 10 15 

GAA CA6 GGA ATT CGC CTT AAT CAC CAG CAG TTG ATG GAG GIT CTC ACC 96 
Glo Gle Glr He Cl» Lea Aeo Glo 61b Glo Lea Vet 6]t Val Leo Thr 

20 25 30 

TTG CCT GAA GAU CAA ATC CCA GAC TTG ATG GAA TTA GCC CAC CAG GTT 144 
Leo Pro Glo Glo Glo Ue Pro Asp Leo Ket 81u Lte Ala Bis Glo Val 

35 40 45 

CGG TTG AAG TGG TGI GGA GAG GAA kit GAG GTA GAG GGC ATT ATT TCC 19Z 
Are Leo Lys Trp Cys Gly Glo Glo lie Glo Val Glo Gly He lie Ser 

50 55 00 

CTC AAA ACT GGC GST T6C CCT GAA 6AT TGC CAT TTC TGC TCA CA6 TCT 240 
Leo Lys Tbr Gly 61 y Cys Pro Glo Asp Cys Sis Phe Cys Ser 61 o Ser 
65 70 75 BO 

GGG TTG TTT GAA TCG CCG GTG GCT TCG GTG TGG CTG GAT AIT CC6 AAT 28 A 
GJy Leo Phe Glu 3or Pro Val Ala Ser Val Trp Lee Asp He Pro Asa 

05 90 95 

CTG GTT GAA GCC 3CT AAA CAG ACC GCA AAA ACT GGC GCI ACC GAA TTC 338 
Leu VM Glti Ala 41a Lys Glo Thr Ala Lys Thr Gly 11a Thr Glu Pfae 

100 105 110 

GAT TTC GTG GCC XA GTC ftAG GCC CCT GAT GAG AGG CTC ATG ACC CAG 334 
Asp Phe Val Ala Ala Val Lys Gly Pro Asp Glu Art -eu Hot Jar Gin 

113 120 125 

CTG GAG GAA CCA STC CTC GCG ATT CAC TCT GAA GTT GAA ATT GAA GTC 432 
Lwu Glo Glu Ala Val Leo Ala Ue His Ser Glo Val Glo II* Glu Tal 

130 135 MO 

GCI GCA 1C6 ATC 3GA ICG TTA AAT hhG GAA CAG CTG GAT CGC CTC GCT 480 
Ala Ala Ser He 31s Thr Leo Asa Lys Glo Glo Val is? An Leo Ale 

CO 0 2 8] 30 [fc5] 



-509- 



(8) 4fBB¥4-2 7 8 0 8 8 

13 14 

145 ISO 15$ 180 

CCT GCC GGC 616 UC CQC TtC UC CAT AAT TTO GAA ACT GCG C6T ICC 5U 
41i A)a Gty Vil lis Art Tyr Aso Bis Aso Leo 61» Thr Ala Ar K Sar 

185 170 175 

TAT TTC CCT GAA CTT GTC ACC ACT CAT ICA T6G GAA GAS CGC CGC GAI 578 
Tyr Pho Pro 61 o Val Tel Thr Thr His Tar Trp Gla 61 o Art Art Glo 

180 IBS l»0 

ACT TTQ CGC CT8 6T6 GCA CAA OCT GQA ITG 6AA QTC TOT ICC GGC 88A 624 
Thr Leu Arc Lev Val Ala 61« Ala Gly net Glu lal Cys Ser Gly Gly 

195 2C0 205 

ATC TTA CGI ATG GCC CAA ACT TTA GAG CAG CGC GCC GAG TTT GCC GTC B72 
lit Leu Gly Ret Gly Glu Tar Lea Glv Gin Arc Ala 31 a P*< Ala Val 

210 215 220 

CAG CT6 GCG GAG CTT CAT CCC GAC GAA GTC CCC ATG A AC TTC CTT CAT 770 
Gin Leu Ala Glu Lea Asp Pro Asp Gla fol Pro let Asn Pbo Leu Aep 
225 230 235 240 

CCT CCC CCG CGC ACC CCA ITT GCC GA? AGG A AT 6TA TCG AC A GCC GIG 78* 
Pro An Pro Gly IT>r Pro Phe M* A»p Arc Aso Val Trp Tar Ala Val 

245 250 255 

ACG CTC TCG CCT 3AT ATT GCT GCG TTC CGC CTT GC6 ATG CCT CAC ACC A1S 
Thr Leu Trp Pro ftis He Gly Ala Pa* Arc Leu Ala let Pr& His Thr 

260 285 270 

ATG CTT CGI TTT OCT 6GC GGT CGC GAG CTG ACT TTG GGC GAC A4G GCT A64 
Rat Leu Arc Pho AJa 61 j 61y Art Glu Leu Thr Leu Sly Asp Lys Gly 

275 260 285 

TCC GAG CAA GCC CTC CTG G6A GGC ATC AAT GC6 ATB ATC GTC GSA AAC 912 
Ser Glu Glo Ala Leu Loo Gly Gly He Asn Ala Set lie Val Gly Asn 

200 295 30D 

TAC CTG ACC ACG CTC GGC C6C CCA ATG GAA GAT GAC CTC GAC ATG ATG 980 

[0 0 2 9] 30 OtS] 

Tyr Lea Thr Tbr Lea Gly Art Pro Ret Gla Asp Asp Leo Asp Ret Ret 
305 310 315 320 

GAT CGT CTC CAG CTG CCC ATC AAA GTC CTT AAT AAG GTC ATC TAA 1005 

Asp Arc Leu Gla Lea Pro He Lya Vol Leo Aaa Lys Val lie 

3X5 330 



[0 0 3 0] ±ffiOffiSe^JS^bT^*«^CDtr 

"T^ttM Systcn-lPlus %m^T&&2t\1tb 

[0 0 3 1] M&<om<7l'&V77'0VA • y 

J — 2 3 3CD*6r*DNA^^#^n^*^ 



[0 0 3 2] K±fcBaLfc***<f«»5. 5Mh J&3. 
Okb, ^X.7kb(ODNA»yft©«IS»*(Cj;6«Wr^ 

[0 0 3 3] *&Wot'*^>>>^--fc?£n- FT 
[0 0 3 4] *&W<Db 1 oBmft&mAtZZtW 
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15 

a 2 1 2^mmm\zm^tlx^^^^ kpcry 

3 0 ; ^W¥2- 2 7 6 5 7 5^«(cK«$nTV^ 
:/?X^FpCRY2K pCRY2KE> pCRY2 
KX. p CRY 3 K 7* pCRY3KE, pCRY3K 
X ; nmW- 1 -1 9 1 6 8 6^£«fcfEI*£ttTV>S:/ 
7X5FpCRY2^pCRY3 ;tt«0B5 8-6 7 

6 7 9^*lcKitOpAM3 3 0 ;»0B0B5 8-7 7 

8 9 5^&8lc£*<Z>pHMl 5 19 ;^0BBS5 8- 1 

9 2 9 0 0*H*«lCi2*<DpAJ 6 5 5. pAJ611 
&tf p A J 1 8 4 4 ; ftSfugs 7- 1 34 5 0 O^ICgB 
«©PCG1 ;^WP35 8-3 5 1 9 7^aiCl2«<3D 
PCG2 : 1*08835 7- 1 837 9 9#£JR££|fc0)p 
CG4]fctfpCGl l^£^tf*C£>&tT££. 

[0 0 3 5] *Tt)3»J^3lttffl<D1&^^^-^Tffl 

0*tflF^L< > 0fAtf^X^HpCRY3O. pCR 
Y21. p CRY 2KE, p CRY2KE» pCRY2 
KX. PCRY3K7. pCRY3KE, pCRY3K 

C0 0 3 6] ±i27^X^r : '^*-pCRY3 0£l* 

X (Brevibacteriun statioais) I FO 12 14 4 (F 
ERM BP— 2515) ^^^5 KpBY5 0 3 
DNAfcflHii (C^^X^H<D»«8tt^l8¥l-9 5 

7 8 5 u aie»*xh o i t*£s#*j 

4. 0kb<D^X5 F(Bafiiffc«tt£IO*afcT£^ 
t*DNA»r*£189aiU «©B^EcoRI^J:tXK 
pn I -C*£$*<tf>2. lkb<D^X^ HOft&ftatt 

Kfr^7X$HpHSG2 9 8 (£iBi&U) OEco 
R I. Kpn I tfftfttfSa 1 I ^Ktt^fctrCfcfc 
ctO, ^X^ K^^^-pCRY3 0^Pf«-r-5Clt 

[0 0 3 7] ±^7^X5 ,0^%^ 

K:iaBf£rf«^r«mBWR«tt«. bmhhrtbi 

«U ^dlc^g2b i oBKM-«i»lc«DTS 1 

^-DNA C0#«Tlc DNA if^ftJlT^IS $ 

Off 5 ££#^£5. 
[0 0 3 8] ^77$ PpCRY3 0^CD*K93CDb I 
oBKfr©iAlt ^X^ FpCRY3 0£$|EIMfc 
E c o R I -CIH»$«, *Z.\zKm\dtt>*s>*:*- 
*tf£n~ H-r-5a^^^trDNA«frH- <b I oB»r 
fr) S:S !X^Uy-tfT«i31Ti^a:ICi:r)¥»^» 

[00 3 9] C^oKLTigj&^ns^Xi- KpC 



1 ttH¥4-2 7 8088 

R Y 3 0 fcl*»W<Db i o B(ffr£#Atfc»8l*:/5 

xs Hf±. £*?>i'>±?-i£vmmiz»mizm^2> 

^l^n^7XAHpCRY3 0-b i o2£*£L 
fc. ^7X5 KpCRY3 0-b i o2©fft*a©» 

[0040] CCD:/7XSFpCRY30-b i o205 

fcf -iSNcTftfttra 'J 

ctlriD. V*?>>>>t?-V*:&J£lzM 

[0 0 4 1] *&9Ifc<fc*:/^Xi£ 

f'J^A'77AAMJ-2 3 3 (F ERM BP-1 
4 9 7), ^UtT/^T-U^A- 77/UMJ-233 
-AB-41 (FERM BP- 1 4 9 8), ^WtT/t 
• 77/UM J -2 3 3-ABT- 1 1 (F 
ERM BP-1 50 0), ^UfA^r'J^A • 7 5 
/UMJ-23 3-ABD-21 (FERM BP-1 
4 9 9) 

[0 0 4 2] ±^C0FERM BP— 1 4 9 8 CO 

FERMBP- 1 4 9 7^om£8#£LT 

d l - a - r $ y mwtm&znm neffe&n&x* j 

-)VMi£&QL±to-C&Z> (4^»B5 9-28398 ^ 
«»3-4»#BR) . =fcfc % FERM BP-1 5 0 0 
JtOWfttt* FERM BP- 1 4 9 7 0>®#c£&$fc<h 
LfcL - a -75 7 IBS h 7>X7^ ±— IKiRftXIl 

mmm 62-5199 sn&9»m) . $ £ 

fc. FERM BP-H99Cl«cttFERMBP- 
1 4 9 70M«t^JSft < i:L«:D-a-75/KKx75 
±-*r&*£tt£Jlire(&* 1 - 1 7 7 9 9 3 

[0 0 4 3] £tt5<D«£«f(DteK\ yUfnirfUD 
^ • 7>^-7y^X (Brevibacteriun amaoniageoe 
s) ATCC687 K ^lATCCl 3 7 4 5, f^AT 
CC 1 3 7 4 6> ^Hf/tjr-r'J'JA •fTty*^* 

(Brevibacterina divaricatun) ATCC 1 4 0 2 0. 
^Ufcf/^x»JOA-^^h77-^>^A (Brevibac 
teriuo lactofernentom) ATCC 1 3 8 6 9, nU* 
/tfirxU^A • 40V* (Corynebacteriua glotaa 

icon) A T C C 3 1 8 3 1 LTJlt>ft 

[0 0 4 4] ftMitlT7|/t!W7?j{rA . 77 
AAM J - 2 3 3 &&<Dfcttc£jflt,>*$^ *8&8c*t# 
Wt*y7XiHpBY50 2 (#0PB6 3-36 7 8 

SOT. *©J;5fc«£lCtt> *1^D7*7X5 Hp 

XSFpBY5 0 2S»4n*tttLTIl 0»JA«, 
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fepJ&T&SU A&tofcl$£rs;itt>«UtBT&* 
[Bact. Rev. 3_6 p. 3 6 1 -4 0 5 (1 9 7 2) # 
Mi • ±SBy^^^ KpBY5 0 2 £ A&fcJK&S-T* 

[0 0 4 5J B^Hf/^xU^A • 77AAM J - 

2 3 3 <D±-ifZ^±\zm&rZ>mBl(0T2 V z/>*U 

(m§t: 0.2-5 0ug/nl) t>L<«X^*A 
^D^H (Sffi : 0.2-50 tfg/nt) ^£§tri&Jfc 

k, im^otti owBic^«fc^tc«at, £w&* 
flj2 4i$iB5*)3 strcBSTra. 

««««l&R»«^^(r^U »3 5t:T»2Bl& 

ttJSff&ff^ ^77;^ FpBY5 0 2jW*££ttT<,> 
**££iRT*. u(Dj|^i;J:0^7X5HpBY5 0 
2^^$n^^UkVt^x»J^A • 7 5/tAM J -2 

3 3**m«^t^en-6. 

[0 0 4 6] c^cfc^fcur^en^^tr/t^^u^ 
<omnte&m£LT\z. xvxy • n»jRt/x;nf 

-7 ' *nh^5Jr^^T^l6nTV^i;^Jc [Calvi 
n, N.M. and Kanawalt, P. C, Journal of Bacteliolog 
y> 1 7 0 , 2 7 9 6 (1 9 8 8); Ito, K., Nisbida, 
T. and Izaki. JL. Agricultural and Biological Chen 
tstry, 5 2 , 2 9 3 (1 9 8 8) £JRQ . DNA§§ 
gglC^X&SrSmT* £ HZJ: 07*7X^ PsatA? 

[0047] -t&<D%mTmnte&i,r®e>nz£** 

UtfA^U^A • yynhU J -2 3 3 ffc&fc(Di8|t 

[0 0 4 8] fc*tt&*SL £*SL ^«**^CfiS 

tf^n-x. x*/-;k **/-;k mmn&ifi, 
^X^mmtVX^ «Atf7>K7, «»7>* 
~*A, Stffc7>*-*A, «8K7>*-*A, 

*#y*A. a»V^5x^A^ffi^^n<S. £<ZM& 
[oo4 9] 16$$(Z>»aW 

*#~RC, H)2 0-4 0t. »*L<«2 5-3 5t:cD 
ftm-VffoCt&rZZ. J3*&*<J!)pHtt5-l 0, 
#*L<tt7-8#ifiTfTv>, ««*<Z>pH<D3|gfct» 

[0050] mmmmvsa&immmm*. »*u<«i 
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[0051] c<»£?\zLTn$nzmmtofrt>ftbft 
[o o 5 2] a>< isxmmznftmftte* m±w*#m 
jc^a^wbru^. wi*mzm±2niz. 

fl, 3 1 4-3 3 \zm-ZZ£\Z&r). M 

#rt<Z>gaS£#»L&&, Coonassie Brilliant Blue 
R- 2 5 0tc^;<S?ftfefe*^v^«, «»feffifciJ:D^ 
«^«77;^v7tt» UHro Scan XL 

[0053] ±^0$D<tr^>v>-fe^— tr^is^a 
t), K^Ttr^>^«^-r^cit^T€?^. 

[0 0 5 4] ^Utf/^T^JSA - 77 

AAMJ-2 3 3*^tf^>»-fe^-^3-HT 
(b i oB) £^frDNA»r)f £1£«U ftD 
NAKfr*»ALfc«M.:/*x* HCHC<ypi;/t 
^f'J !)A • 7 7/UM J - 2 3 3 ffi*ft^A ft 

^T^tLTBabfc^ ^Wlf/t^xU^A- 77/1 
AM J - 2 3 3 6*«c(D«DIC^ffiL^con «J^3!tt 

[0 0 5 5] Vito»*3iJ*ffljBBrtt, 

«aM**«WI-»T*D. a«P9JCtt7 0-8 0 5KCOD 

(Report of the Ferajeotation Research 
Institutes No. 5 5> pl-5> 1 98 0. Interuatio 
nal Journal of Systenatic Bacteriology Vol 3 1, p 
1 3 1- 1 3 8, 1 9 8 1^1) . 
[0 0 5 6] fcf*^>»*tt©3U^«B, W 

AUWUf/t^f U»>A-77/XAMJ-2 3 3 (FE 
RM BP- 1 4 9 7). ^UfA^U^A • 5^ h 
77-^>nATCC 1 3 8 6 9M^'J^r 
U^A • 3 1 8 3 1 £rH>T* t: 

tf^^>9!^ttAW9XIUIie Oooroai of Bacteriolog 
y. vol 112, p8 3 0- 8 3 9, 1 9 7 2*5j;tfJo 
urnal of Bacteriology, vol 94, p2065-20 
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6 6. 19 67m) t<D#&#m&U1k (Journal Ba 
cteriology. vol 9 6. p 5 1 5- 5 2 4, 1 9 6 8^ 

3aom»mi:e^ 'jn^c o Ay >t 

* — If^n-H-T^fe^ (b i oC) ;fc,i:tf7-*-F 
- 8 -7 * /^7^3f >«>>x^ -tf£:J - F-r*» 
tH 1 (b J oF) ^m^T^D, i^Xtt)7, 8 
-y75/<7W>«7$;h7>X7X7-^3 
-K-r*afc^ (b 1 oA) , x^^fcf^>v>-tr 
*-if£3- F*T*fcfc^ (b 1 oD) tf*5 t > 

^XUOA- 7^/tAMJ-2 3 3<D*fc£-*\ H'J* 
(b 1 oB) ^ttDNAWfrfe*«W<0 

[00 57] 
[00 5 8] 

(A) a 'j *sMM£*rr* br^7 c >^5s^%%y 

l"-H!>fm 

¥^«JftAJS« [«UG£:g!«2g. (NH*),SO* 7 
g. KiHPO* 0.5g, KHiPO. 0.5g. MgSOi 
0. 5g, F e SO* - 7HiO 6ng, Mn SO* 4-6 
H*0 6n«, »#X*X2.5g, #tf £ yB*5g. 
?>2 0 0tfg. *6»5 1 75>2 0 Oug, y;kn-x2 
Og, 06*1 IJ 1 MC. ^Utf/t^x»J»yA • 7?rt 
AMJ-233 (FERM BP- 1 4 9 7) £*fl»L 
T. O.D.#»2. 9£&ft*T«SU 
fc. #6tlfc«{*:«:BM«arfft [*U£ : J£*2g. (N 
H«)tSO* 7g, K2HPO4 0.5g. KHtPO* 0. 
5g. MgSO* 0.5g] T2B*»Lfc. 
1 OatOBMMNKeRRU -t<Ortlnl*, 

0.2%. KK7>^A0.7%» KHiPO* 0.0 
5%. KiHPO* 0. 0 5%. MgSO« • 7HiO 0. 
0 5%. Fe SO* • 7H*0 6ppm. MnSO* • 4 — 
6H»0 6pp«, f75>-HC 1 1 00|£g/l, fcT 

^^>-T^i:-Yffl*if^yK0. 1%. ^a-xo. 
2%. sxi.ox) Ciiu ^w-nc* 



(ID ®§B¥4-2780 88 

a? 

[0 0 5 9] jHjftfcbT, 7*l/lfA^TU»)A'77/t 
AMJ-233 (FERM BP- 1 4 9 7) 0>ft*>D 
lC. ^l/tT/t^xU^A • h77-^>^AATC 
C 1 3 8 6 9. WS. n U^st^U OI± • 
5#AATCC3 18 3 1 ^ViTftSO^ U ^SHIW 

(b) e^>K*tt^»««s»i:(o**ttta)i 

[0 0 6 0] ±gB (A) Tf£»bfc. 3«<0niJ*S!lffl 

>S*tt^WB«a»«. XMUfc7-3U (Escher 
ichla coli) R8 7 3 (b i oA4) . |5jR8 7 4 (b 
\ OF 1 2) , |3)R8 7 5 (b i O B 1 7 ) . flR 8 7 
6 <b 1 oC 1 8) . ^R 8 7 7 (b i oC 1 9) 

5 [ ( ) ftl£ftm*<Z>Xe?£ (Genotype) 

^ S^Cin^OfflttcD^a^ctcm^^iCO^Tli. Jo 
urnal of Bacteriology, vol 94, p2065-20 

6 6 (1 9 6 7). Journal of Bacteriology, vol 1 
12. p830-839 (1 97 2) ^fltt) . 

[006 1] Cti6©tr*^>5*tt*»««ft«cta 

raj**-*. *at;^>K*ffefciiMac»*fc^-ra 

[0 0 6 2] *ttttKK<DftML ^feT/X^'j^A- 

7 7/UMJ-2 3 3 (FERMBP — 1 4 9 7) , 7 
Hf/t^'J^A • h77-^>mTCC 1 3 

8 6 9. 3'J^tU^A-^$^ATCC3 
1 8 3 1 fcL X->x»J t70»JR873 
(b 1 oA4) > EIR8 7 5 (b 1 oB 1 7) . |S)R8 

7 7 (bioD19) SffiJtbfc^. PIR8 7 4 (b 1 
oF 1 2) . |^R8 7 6 (b i oC 1 8) «MLtt 
40 ^fc. BPS. ft*0:3U*3Mttl2« 4>fc<£t>. R« 

— K-r«Xfi7 (bio A) . ^X^f^ 
>->>-fe^-^3- F-r*3B£7 (bi oD) ^it; 
tr^>'»ir^— tffcu-KTSlMr? (b i oB) 

[0063] 

[^i6«2] 7 # Hf/^rU^A'77/UMJ-2 3 
3A3fe<Dkf^>>->*tr^— tf^ra-F-r^iftfe^ (b 
ioB) £^m)NAtfc>V<0£m-->fc 
5^ (A) yHf/^fUvA • 77MAM J - 2 3 3<D£ 
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21 22 

DNAOfclffl m\Z£K>» Sft#«*U D3X 5 FDNA£« 

g, K,HPOi 0.5g, KH,PO« 0.5g. MgSOi y^«m»»^^TP^fct 3X5KpWEl 

0.5g. FeS04-7HiO 6ng, MnSOi 4-6 5 <Z>&$ 8 . 8kb<DDNAJ»frK:&Jx. &3»3 OkbO 

H2O 6ag, »#X*X2.5g. *if^/K5g, fcf^ DN AKM"^S86^nfc. *;jx * F£ pWE 1 5 - b 

0g, *fi*l i] lit, ^l/lfWrUW • [0 0 6 6] (D) tr^>v>*fe^— tf^n-K-T^ 

AMJ-233 (FERM BP-1 4 9 7) *&?£4trDNAimr (bioBi^) 0)^7X5 F 

MMHRTttSU 1 pHSG3 9 9^©»:/*D-r:>y 

Oag/ , Bl0ttKIC'J 1 /?-Aftfttri OmM NaC 1 - JO ±12 (C) 5T^fc3X5 F pWE 1 5 — b I o 2 ICS 

2 0BNhUX«m (PH8.0) - lmM EDTA- 2 N *tt^DNA# A»rfr«»3 0kbt^€T 

aiSifcl SBlfcfflMUfc. *lcyDx^— £K£* £fe HOT, ^^n^Kfr03^5l^:fl5^^t/hSft'r 

»&*<1 0 0/ig/ B !lr&5J:5«r»tDU 371CT1 Sfc&lC, 77X5 FpHSG 3 9 9 (SiBjfiJzDrfc 

StfO. 5X£ft«J:5iaHtoU 5 0t:r6^fra«S DNA#tf£T©0£:fcD1*:/?n-;L>^Lfc, 

LT£»Lfc. JlOMMfclC. «(07Xy-;^D [0 0 6 7] ±g (C) «T«fcaXSFpWE15- 

d*/itaib**hdu aarc 1 o»iB*s^*Mr«» b i o 2 ^mmmmu ind in T^^Lfct>©t, 

£S£%i>#tt (5. 0 0 0 Xg v 2 0^fffl, 75X5 F pHS G 3 9 9 I n d HIT 

10-12X:) U ±ttW»#*L. m^hU9A «fflfc*0*BftL BOilKUXlKX <pH7. 

SO. 3Mtft*«fc5fc*»lL&«. 2|5McOX^y~ a? 6), lOiWXHh-*. IbM ATP, 10m 

;H&^<DtHDAfc. *Si:I^y-;^©ffl«ft M MgC I *fttfT4DNAU;tf-inunn<D&j£#£ 

mmm <pH7.5> -IbM EDTA- 2NajgK5il« [0 0 6 8] H&ttfc^XS KBttfcfflK *ft*JU 

JDA> 4tT-«||U Rft0X*ejl!»fc. S/£A» (Jonrnal of MolecDlar Biology, 5_3, 1 5 

[0064] (B) AJM.»Ot» 9, 1 9 7 0) l:^DX->XUt7 0'JR8 7 5 (b 

±12 (A) ETMtfcr/l/lf/l^xytfA- 77/UMJ ioB17) tt£$S£&U *05A7X~3-;t,5 

~ 2 3 3<D£DNA9 0/il£fcIIB#5RSau3AI 1 0ng£^Oa#ISJfc [K»HPO« 7g. KHaPO« 2 

BBltCJBV*. 3 7t:T2 07>WK^1i-a7>7>*bfc. g, (NH.hSO* Ig, MgSO, • 7H,0 0. lg, 

:<0S^»*DNAC3X5HpWE15 (Xh7^7 SO *tf5/R10g, -X 2gRtf*3c 1 6g£3t3 

- >tt&) £ftllB3*3fcB amH I T1»»f RU > All fc*#] fclfeftLfc. 

ftft;SiaLfc*4>«B&U SOilhUxmn (pH [0 0 6 9] 21O««±O£«tt««ttliJ:0«(M!itt 

7.6) > 1 OiH^XHh-^ IdM ATP, 1 U *8*«<k 0 7*7X5 HDNAMfflU »7*7X5 

OuM MgC IiAtfT4DNAU«-«lBBftO»A» F £*9«S*K«k D«NRU 7^D-xymft|»* 

£$S*flL <&&#CD«gtt&*«arc&*) . 41CT1 JBHTW'CfcfciL*. 7*7X5HpIISG3 9 90l$ 
5 2. 2kb®DKAKflr£lD*.. ftSttS. 5kb<7>#ADN 

[0 0 6 5] (C) \£*7>&&gUzM*1r*Bm&n A^M-^S^^tlfc. ««©Mirctt«^&£*«>. g 

~ p"i"*»«?*atr3X5 Foaa 5. 5kbooNA»fH-©wis»3R^««^»^j:uf 

>J2 (B) 1TS&3X5 FKMK MexiotU Wmmfro*£2\m&&l\ZKL1tt*r)-c$ > -?it. 

tT ■□>JR8 7 5 (b i oBl 7) MM«AL. 40 -WDNA»rM-<D^IS9*^»r^UfiH^BI 1 

T>tTU »5 0«**ttiHR«ft [K,HPO« 7g, [0 0 7 0] telBTllfe^XS F*£SfclK»$ 

KHiPO* 2g, (NH 4 )xS04 Ig. MgSO«-7 TflKUT. «W»rfr<D**$€«SUfc. *<Bl6Jft£ 

H,o o.ig, rt-tfs/KlOg, £OPri-X2gRtf Tffi03S4^-T. 

*^16g^*S*l ICttfln «C&i*L*:. ft«M| [007 1] 

«AJCtt, 3C«ig<kO»c^$nTV^ADNA io vitr [£4] 
0 Packaging Kit fc/B^Tfr3fc. *Jft±CE)*T«*ft» 

gi_ 7'7X$HpHSG39 9-b I oB5. 5 

Hindi I I 2 5.5. 2.2 

5acl 2 6.0, 1.7 
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Kpol 



(13) 

4.7. 3.0 
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HSG399-bi oB5.5t*fcbfc. 
[0 0 7 2] £U:l::j:0, tf*^>-»-fe^— t!£3- 
HTSfcfc^ (b i oB) ££tr*£;*#tt5. 5kbtf> 
DNARfr (Hind I I I Wfr) £*tT£ 
fc. 

[0 0 7 3J (E) £#^>v>i:*-if£3-FT* 
Jt^^^DNAEWM" (b 1 oBBftf-) O^XS K J0 

pBluescript 1 1 ^O^^D-->^ 
±12 (D) #T1§£:/^ FpHSG399-b I oB 
5. 5tt, b i oB€r^tr^2^»5. 5kb<Z>#ADNA 

5>r£it^/h«ljb-rSfc*C ^7X5H pBluescript 
II (Xh^^>?->*fcJ:Orfi») ^fcf^>-»-t^ 

CO 0 7 4] ±12 (D) ^T§ty7X5 KpHSG3 
9 9 - b i o 5. 5£iWfi»3RH I nd I I I *>J:rXS 20 
a c I ~CtymL1t*><Dt* K pBluescript I I 

£#JISl»SfeH i nd II l&ZVSac IT^KUt) 
<9£ig£U 5 0mMhUX8«ft (PH7.6K 1 Omil 
y^tXHh-^K 1 mM ATP, lOnMMgClt 
&tfT4DNA'J#-1fluiiit <D&J&#£«jtaL(&& 
#<&»Stt&Jfc»&Ti&*) > 1 2rTl 5K*fyj£Jfc;** 

%5 ^7X$ HpBS-bloB 



I0 0 7 5) »6n&;/5X5Ffi*£JBU. ^(D* 
&fcfEt>MBX>'Xy fc7 ■ DUR8 7 5 (bioBl 
7) U 7>br^'J>5 Ong^ClS^m 

* [K.HPO* 7g. KHjPO* 2g> (NH«)»SO* 

ig. Mgso« • 7H200. ig, tufusmi Og, 

[0 0 7 6} C^±«4f 

ffi^TW^fctCS. ^7X^ H pBluescript 1 1 COS 
^2.9 5kbODNA»rM-IrjtoA. . 7kb<Dj?A 

DNAWrM-dtS^^tifc. ^SO^»*-C«IWrL)5:t 
fiSfcl. 7kb©DNAWrtt-<D«K»*K»8S& 
#*5<i;tftt»fr0rK-(&*€ 5 ttKriB^ 3 tri* Lfc £;fe 0 T 

[0 0 7 7] £fc±g!-c$fc:^x^ H^ftSMISH* 

[0078] 
[3E5] 

HS 1. 7 



Hind 
Sac I 
Hi nc I I 



II I 



1 
1 
1 



BS-b i oB-HS 1. 7£&*&U&. 
[0 0 7 9] 0Utfc«fcD* tf^>v>-fe^-tf^a- 
FTSfcfc^ (bioB) £^tr*£3at»i.7kbC!> 
DNAIRfr (Hind IIl-SacI0rtt) 

[008 0] 

[HJ6W3] tf:*^>x>ir?-^£ri- FT£fcfcT 

(b i oB) ©tt[Sfi5H0fts^j8W2(D (E) mm 
^nfct^7 c >'»ir^— e&n- K-rsae^ (b i 

oB) ££tl£;*rtt*?jl. 7kbODNA»rM-^O^T. 



gJgfgrfr<P;*g;* (kb) 
4.65 
4.65 
4.65 

-e<aifi&K#J£:/^x^ Hpuc 1 8tfc»puc 1 9 
^t^i?f^y5t^I/tfH»*jfe (dldeoxy chai 
0 teminatioD &) (Sanger, F. el al., Proc. Nat. 
Acad. Sci. USA 7 4 . 54 6 3, 1 9 7 7) fc«fcO0 2 

-*f£=i- KT5ite? (b i oB) I*. TB<Z>iEfl£ 

4? ^r*334<Dray^^n-H-r*ioo2oia^ 

[008 1] 
[fc7] 
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[BJ9A] 



fi^oH* : 1005 

K99««: mm 

fi»««B : tetoiic oil 
*?W 

:^HT/<??y^A 7* HA (Brewibacteriov flavos) 
ft «:BJ233 

SfctiH : 1-1002 



ITC AC* ATC CCC GCC ACC ATC CTT GAC ICC SCC CGC ACC CM CTT CTO 48 
Bet Tbr lie Pro 11 a Ibr lit Liu Ab? Tbr Ale ftrx Tbr Gin faj Uo 

15 ID 15 

GAA CAG GGA ATI CGC CTT AAI CAG CAC CAG TTG ATS SAC 61 T CTC ACC 90 
6Jo 61 a Gly IU Gly Uu ina Gin Clo Gin Lov let 31 « V»l Leo Hr 

20 25 30 

TTG CCT GA1 GAG CIA ATC CCA GAC TTC ATE GAA ITA SCC CAC CAG CTT 144 
Leo Pro Glo Gl» Clo lie Pro A«p Lev Bet Civ Leo Ale Bit Gla Ve] 

35 40 45 

CGC TTS AA6 ICS TGI CCA GAG GAA ATC GAG CTA GAG SCC ATT ATT TCC 182 
Art Lbo Lftt Trp Cys Gly GJo Glo lie Gio Vel Glo 31y lie IJe Ser 
50 55 60 

t°082) SO [fc8] 
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(15) ft&B¥4-2 7 80 88 

2T 28 

CTC AAA ACT GGC CGT TGC CCT 6IA GAT TGC CAT TTC I6C TCA CAG TCr 240 

Leo Lys Tbr 61y Gly Cys fro Gin Asp Cya His Pie Cys Ser Gin S«r 
65 70 75 69 

GGC 7TG TIT GU ICG CC6 GIG GCT ICG GTG TGG CTG GAT ATT GCG AAT lit 

Gly Leo Pbe Gin Ser Pro Val Ala Ser Val Trp Us Asp llo Pro Asd 

85 90 BS 

CTG GTT GAA GCC GCT IAA CAG ACC GCA AAA ACT GGC GCT ACC GAA TTC 336 

Uo Val GU Ala Ala Lys GU Tbr Ala Lys Tfcr Gly Ala Tbr GU Pbs 

100 10$ no 

CAT TTC GTC GCC GCA GTC A AG GGG CCT GAT GA6 AGS CTC ATS ACC CAB 384 

Asp Pha Val Ala Ala Val Lys Gly Pro Asp 61o Arc Uo Hat thr &U 

115 1Z0 125 

CTG GAG GAA GCA GTC CTC GCG ATT CAC TCT GAA Gn GAA ATT GAA GTC 432 

Lea Gla GU Ala Val Lao Ala llo Bis Ser Glw Val GU He 61s Val 

130 135 140 

GCA GCA ICG ATC GGA ACG 1TA AAT AAG GAA CAG GTG GAT CGC CTC GCT 480 

Ala Ala Ser He Gly Tbr Leu Aan Lys 61 u Gla Vol Asp Arc Lea Ala 
145 150 155 100 

GCT GCC GGC GIG CAC CGC IAC A AC CAT AAT TT6 GAA ACT GCG CGT ICC 52A 

Ala Ala Gly Val Bis Arc Tyr Aan Bis Asn Leo Glu Thr Ala hrg Ser 

165 170 175 

TAT TTC CCT GAA GTT CTC ACC ACT CAT ACA TGG GAA GAG CGC CGC GAA 578 

Tyr Pbe Pro Glo Val Val Thr Tbr Bis Tbr Trp 61 a Gla Arg Art Gla 

180 185 190 

ACT TTG CGC CTG GTC GCA GAA GCT GGA ATG GAA GTC TGT TCC GGC GGA 824 

Tbr Leu Arc Lee «al Ala GU Ala Gly Ret GU Val Cys Ser Gly Gly 

195 200 205 

ATC IT A GGA ATG GGC GAA ACT IT A GAG CA6 CGC GCC GAG TTT GCC GTG 672 

lie Leo Gly 4ec Gly GU Tbr Leo GU GU Arc Ala GU Pbe Ala Val 

[0 0 8 3] 30 [{£9} 
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(16) 



ftKWM-2 7 8 08 8 



29 

2tO 215 

CAG CTG GCC GAS CIT SAT CGC 6AC 
Gl» Leo Ala Bio Leo Asp Pro Asp 
225 230 
OCT C6C CCG SGC iCC CCA TTT GCC 
Pro In Pro Gly Tbr Pro PS* Ale 
2*5 

*Ce CTC TG6 CCT CAT ATT G6T CCG 
Tbr Loo Trp Pro 91s lit 61 y Ala 
260 

ATG CTT CGT TTT GCT GGC GGT CGC 
Hot Lou Arc Pbe Ala Gly 61y Arc 
275 280 
TCC GAG CAA GCC CTC CTG GGA GGC 
Sor Gin Glo Ala Uo Leo Gly Gly 

290 295 
TAC CTG ACC ACG CTC GGC CGC CCA 
Tyr Leu Thr Thr Leo Gly Arc Pro 
305 310 
GAT CGT CTC CAG CTG CCC ITC AAA 
Asp Arc Loo Gla Leu Pro I)* Ly» 
325 

COO 84] 

(A) fvTs^ KpBYS 0 3<Dm& 
^7X5 KpBY5 0 3H ^UfcfA^'J^A-X* 
f^XIF012144 (FERM B P — 2 5 1 

5) frt>6mt$ntzft?mmi oMjyjvhxo??* 

\Z Lfc. ¥£&iSi&AigJfi [m% 2g, (N H 

4)2 SO* 7g, KiHPO* 0. 5g* KH»PO< 0.5 
g, MgSO« 0. 5g, FeSO* • 7HiO 6mg, Mn 
SO« • 4-6H,0 6mg, »Sl^X2. 5g, rtlfS 
yj»5g, ^t>2 0 0/ig, mm9-7^>2 0 0 u 
g, O gfttfltt*! I] 1 Ifc, ^u-tr/t 

trrVOA - Xm-XIFOl 2 1 4 4£#ftimi 

ig/mlCDaifflCU*/^-A^O«*^ [2 5aMhUX 
(tHD*^W)75/WX lOaMOEDT 
A, 5 0mM^n-X] 2 0mJICKSU 3 713-1? 11$ 
^ttlC7^*U-SDS« [0.2N 
NaOH, 1% (W/V) SDS] 4 Oml^SftlU «K> 

I. Mil. 5bU *fi*2 8. 5b1<D®^»l1 3 ObI£ 

[0 0 8 53 «ffi*£*£i6^SKf*U 4tT10» 
R 1 5. 0 0 0Xg©3SH>^KKAWt. ±Eifc£^ 



30 



220 



GAA GTC CCC ATG AAC TTC CTT GAT 720 
Glo Vol Pro R*t Aso Phe Leo Asp 
235 240 
GAT AGS A AT 6TA TG6 ACA GCC GTG 7B8 
Asp Arc Asa Val Trp Tbr Ala Val 

250 255 
TTC CGC CTT 6CG ATG CCT CAC ACC MS 
Pbe Arc Uo lla Hoc Pro Sis Tbr 
265 270 
GAG CTG ACT TT6 GGC GAC A AG GGT 884 
Glu Loa Thr Lea Gly Asp Lys Gly 
2ob 

ATC AAT GCG 1TG ATC GTC GGA AAC 012 
He As» Ala Hot He Val Gly Iso 

300 

ATC GAA GAT GAC CTC GAC ATG A7G 980 
.lot 61 o Asp lap Leo Asp -let Set 
315 320 
GTC CTT AAT AA6 GTC A1C TAA 1005 
Vol Lou Asa Lyo Va] Do 
330 

[0 0 8 6] cft\z$f&0)yx;-j\,-?aaTfr)\,&m 

Stoflficsu ^iaTT5^ra, 15.00 
oxz<D»t>im\z&tt. &m*m«L\,tt. *m\z2to 
&ox*/-;I/£/jpa. - 2 otrc mmtMHfc. 4t; 
t 1 o#(W, 1 5. 0 0 0 x g<D»&»mtzfrvt* «:» 

30 [0087] Kwt*ummk&. TR&mm i>uxi 

OmM, E D T A 1 mill ; H C 1 iCTpH 8 . 0 (CSQfi] 2nl 

\z»m\sit. ®Mm\zmit±~>'yj>mm [smmmor 

Efi«il 0 OmliC^-t v»7A 1 7 Og$«i»S^fc 
m 1 5bI£ 1 Omg/BlX^^A^nT-f K^ftlil 
fcllflAT. 1.39 2g/m\\Z&t>V1t. C<D&i& 

5rl2t:T4 2^ra, 1 16,00 0Xg(DS^I^ 

[0 08 8] 7^X3: HpBY5 0 3tt*^«fla»Ki: 

40 >F&&tt®Tft&%0mWfo$m$£ZZ:£tz£O* 

10 0 8 9] ^^TJKD^S^liO-fyy^JPT^ 
D-jl,T4lHliaJlLTX^^A^DV-r K£flbfflRte£ 
U ^C0^lCTEa»«lC^LTS^f^ff^fc» ~0><J; 
7l:Ltf^n^7X$ KpBY 5 0 3^M% 

2§sx^/-;^m, -2ot:mra»«L 

fc. Z<Dmm& 1 5.000 X g05i^H>^«(C^^TD 
NA£i£te2i*. ^775HpBY5 0 3^50ug^ 
50 fc. 
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(17) 



31 

[00 9 0] (B) ^7X5H^^~pCRY30W 

y^X^HpHSG2 9 8 (£«&«) 0 . 5 /iglCfHiE 
BlSall (Sunits) £3 7tl^HR^^ ^ 
7Xa FDNA£^£K##Ufc. 

[009 1] eai2 (a) JKtauifc^x^HpBY 
5 o 3©2 ug\zmmm*xho i uuDit)£37 < c 

T3 0#[8J£j£2-t*\ ^7Xa FDNA£ffl###L 
[0 0 9 2] ^0^7X5 HDNA5M»«*lBftU 

0Hlh'JX«««tpH7. 6, lOnMMgCli, 1 OoM 
yftX^h-Jk lffiM ATPfttfT4DNA>J;tf 
—tflnnitlC^Si:^l^*»&3lftU 1 6T;T1 5 
*S|SJ#i&L*:. u(0»raViTXyigt7 • 3'J J 
Ml 0 9 3>tr^>h-fc;U (£«£«) L 

[0 0 9 3] #8C&t*tt3 0 /ig/nl (Sfc»&) 0 
**T-f5'>. 10 0Mg/il (&»«&) CDIPTG 

*A y^pe^-j5-D-^^5^ Fe^/~>F) i 

OOtfg/ml (&***&) ©X-gal (5 

4 — f > fujw- & -x>-iJ?9 htr^y 

xF) ^OL»«fe (hUyh>10g, B«X+X5 
g, NaC 1 5g&tfltokl K pfi7.2) T3 71CIC 

U #^y7X5H«:7WJ-SDSji [T. Haoiati 
s, E. F. Fritsch. J.Sanbrook. "Molecular clonin 
g" (1 9 8 2) p9 0-9 1#PJ KJcD&mtfc. 
[0 0 9 4] *<Dte&* ^7X5 FpHSG298<Z>S 
a 1 I g&4fcK:/^X^ K p B Y 5 0 3 E&&4>#)4 . Okb 
©»i^A$n*:/7X ^KpHSG298-or i 

[0 0 9 5] &tzmm<o%m*m\,K m& (a) jeth 

^n^^X 5 F P B Y 5 0 3 DNA^MiSilK p n 

i fttfEc or i izTmmvT&*>tizm2. lkboo 

NABrtf-£±IB:/^X^ KpHSG298-o r iCDK 
pn IWEc OR \ ®mz?n-->?U 
H^-pCRY3 0€iH»tfc. 
[0096] 

[£J6fc!5] ^7X5HpCRY30-blo2(D^ 

mm]2<D (E) flTietlfc^X^HpBS-bi 
oB-HS 1. 7 5«g£$llK#3SH I nd I I I ifctf 

5 a c I 5tiDiltf?JB»» 3 7rriP*fS1£J&3 

M PPCRY3 



32 



vtttevfthvt. mmmAO) (b) m^nztut?? 

X5HpCRY30 1 u&&M®M%EcoR\ IudI 

U S l^^UT-tfTiiaS'rseitlr^O^m^gi 
l>fc&, 5 OoMMJXtgftBt (pH7. 6) , 1 ObMS?* 
*Xl/-fh-lk 1 mM ATP, 1 OnN MgC 1 2 *5<fc 
tfT4 DNAU^~±?lunit(Dft^^iBlU (*J* 

K<Dmmtmi&mBn&%) , 1 2trci skjiss*;* 

:^7X5H»T. taffiTj&lCft 
J0 ^X->X'Jh7-3UR8 7 5 (bioB17) «cSf 
E1£»U #^^ >>5 0/zg/il£-&ttB&i8J& 
[K»HPOi 7g, KHjPO* 2g, (NH4),S04 
lg* MgSO* • 7HiO 0. lg, *lf3/Bll Og, 

^-X2 g fttf *X 1 6 g 1 1 it«#] 
[0097] c<Dmm±<D^ft*iz&tz£r)mfr&x 

U ISiftiO^X^ FDNA£#tfBL» K^X^ 

ffl^Tl^<!:C^ ^7X5HpCRY30OfiS 
20 8. 6kb(DDNA»rM-|C*DA, *£S 1. 7kbCDJ¥ADN 
A»f^Ki6^nfeo 

[0 0 9 8] ±I2(D$D<if|$|$nZS:y7X= FDNA 

[0 0 9 9] mmmmt, m%/v^xm^m^rrf^it 

7V\inV5-*)*>b. • yy/^AM J -2 3 3 (FERM 
BP- 1 4 9 7) ^7X^HpBY502^flc^l 
0 0aIO^KA^r^*19Maifli^T«*U ^> 
U>G€ria-^h/Dn^-5J:^^S5JnLT. ^btc 

30 2 0m\<D/Vlxmm%i (2 7 2oM Sucrose, 7nM KHa 
PO«, ltoM MgC 1> :pH7. 4) JCTifefrOfc. 5 6 

c«*^38.fr»«LT*i6, smw/vixmftmzmm 
u o. 7 smioae&t, airg2T86nfc:/5rx * FD 

fc. 5*->/tJHJ— Wt7HaiO £m>T* 2 5 
OOtfJUK 25MFDtC|«£U /vixzwtnwk* 
\Z2 05rPfl»Sbfc. ^rft^3iDl<3!>^ffiA«Wc^U3 
O^CTmWim #:Mr-f *»1 5ag/ml (S 
**»£) ^€riOfHA*^»ifilc«l«L3 0t:T2-3 

*mm4 (a) icffiiKD^^w^xah^f 
fro>±22*m%:vit. *<d&zl£t&<d&6\z7xt. 

[0 100] 
Ci&6] 

0-b i o2 



Xhol 1 
BamHl 1 



®m&Kr<D*22 (kb) 
10.3 
10.3 
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(18) 

33 

Kpol 1 

Sac I 1 
Sph I 2 

±SB^»»*IC £ Dim^t^^XSHSp C 
RY30-blo2t*«Lfc. C©^7X$HpCR 

y 3 o - b i o 2 (DMtmmimzm 3 ic^-r. &*5, 

^7XaFpCRY30-b i o2^«tO«Sft«l$n 
fc^We/t^y^A* !75/tAMJ-2 3 3-b I o 

£»X£tt«Wftifffc:. ¥j«3^2fl 2 6 0«T : fifcX 
0f8^3H 2 04 0^ (FERM P-1204 0) t 

[0 10 1] 

[&«W6] KpCRY30-b io2©SS 

ft 

fiftffiOAi&Jftl OOBi$r5 0 0il$Hft77X3{c^ft 

u 1 2or*ci 5 5>i«i«ii«i3®tfct>wc. mmms 

TftfcJgfHEgMfcM J-233-bio2 £««U 3 
UfcAI&ifel 0 0nl£5 0 0Bl£Hft:7^XnK:#& 

u i 2 otm 5#ra»j®ufcfc<z>K:, idi^^os 

Ocells <B»£fcfc*«fc3KM*tU HCOOtfcT 
2 4^fflJgaM»£fTt>£. *fca*#»LT&KU 

«il:-SfiittL. 3 O^ICTl B^33t«£tf:^D- 
[0 10 2] **-V-f 5/>WP*l:C«|IMB 
«H&i:4WlfcaD--^ftTMCt, ££CA« 30 

7t. 
[0 103] 

mm (mm 0.2%. *&7>*->>ao.7x, kh, 

PO4 0. 0 5%* K2HPO4 0.0 5%* MgSO<- 
7HiO 0.0 5%* FeSO* • 7H»0 6ppn, Mn 
SO« • 4-6H1O 6ppn, f7^>- HC 1 10 0 
Mg/1> RCX^7 c >2 0 0Mg/l) lOOml&SO 40 
OBl^HA^^XnJC^tt, mm («B«pH7.0) L 
1t&* :/Pfcf/^xU*A-;75/tAMJ--2 3 3-b 

(wa) ft*£3£toA. 3 or«cT3 ammtste* 

[0 10 4] »tlty7X5HpCRY30-b i 
o2£«ftLfc^:/UlfM^x , J l }A - 77MMJ- 
2 3 3M«iU R^C««^frOfc. 

[0 105] JS*fc£^y?V>i8&« Model J2- 
2 1£flH>T, 8 0 0 OrpmTl 0#|3h 8£*U m& 50 



ft§8¥4-2 7 8 0 8 8 

34 

10.3 
10.3 

8.6, 1.7 

#t*SS#JK)5mgl;:* 0. 5M Tris-HC 
1 (pH6. 8) £0. 1 2 5 UK 1 0% (W/Y) SDS£ 
0.20 0DK &-*)Mj7hJL? /-fr&O. 0 50bI 
^SJtoU *T£*£1. OnHC^fcrfr*. c^im*** 

£*»**tj& 3 #mmm?z. ±&<Dtmm 1 m tea 

LT, 0.05X (f/V> BPBi70X <V/V) ^U-fe 
□ -JUfcdtM 0aMU>K^hU^A««« (pH7. 

o) (do. iMi^Mxitho^Wimummtr^ 
[0106] uwm* m-{t¥m& m jhsds 

-PAGyi/-hlO/20-101 0£fflV>. 
5ul77^Lfc&. 6 0aA<D^«^T. ft 6 0#E) 

[0 10 7] Coonassie Brilliant Blue R- 2 5 0© 
0.25% (W/V) (iE^O»K) £<&tJX* / -)],-» 
(9:2:9, V/V) Bttfcyjk/l/ - 

X*/-Jk mm. * (2 5 : 8 : 6 
5, V/V) jgft (J&fefcc) l:SU ti<IIU 

m&n<Drt>Fm*t£QwmzfLzz£5\zte**T& 
osi-r (3-5^ra> . -og\z* ftmY)vz**?/-)v 

(10:15:175. V/V) igft (#ff 

?>Y) *5c±\z$t&?z>. ^<it, y^±t^a 
m 3 >/^s<z)/t> f t LT&fc^nri** c t 

77^T>/7a» ruitro Scan X L U-tf-5r>>> h 
A-7^nAMJ-2 33~b 1 o2*^ic^^n^tr 

^'7 c >'»-fe^~"bf(0^a^ pCRY30-b!o2 
Sr«f*L^:^yixlf/t^T-U^A • 77AAMJ - 2 3 

[0 108] 

[3S9KD3W&] *«9J0«&fcDNAI«>m. 3U^S 

3^>-fe*— Kfta-Hi-aaCT (bioB) £^€fD 
NAKrli*Tft0> KDNAWrM-^^*«W<7)^xa 

[0 10 9] r©^-5fCLTafc^^n/c*^C0 

^o*mmm\zm?z&3Lto*mm'rz~t\zxK>. « 
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[0 1 1 #RW>tf=r^>2'>-te*-1ffc:3 - FT* 
fcfe^ (b i oB) ^tJDNA»flt(DWie»^irJ:^ 



(19) ftBB¥4-2 7 8088 

[0 2] **2Mftl. 7kbCD*^DNA»fH-^ 
&S^£cDfc«)0)«lg0. 

[0 3] *%i^7XaFpCRY3 0-b 5 o2 
<3$IK»*#!&£fc0. 



[01] 



Ub) Hindi EcoRI SocI 
#5.5 I 1 1 



Hindi EcoRI Sod 
#73lO| 1 1 



ft 1.7 



rtrxSH 



Hindu 



SocI 



SpM EcoRI Smot 
4 1 h 



Kpnl 

— I 



Hindu 
— I 



[02] 
Hindi- SocI l.7kb*r>> 



HrdB Spnl EcoRI 



Smol 



HncI SocI 
I I 



Kpnl 





SocI 



bk>B(84dbp) 



[03] 



P0Y5O3 ffl£ 
^2. I Kb 



bioBJf*^ 
tfl.Tkb 



III 




tfM.Ohb 



(51) lot. CI. 6 
//(C 1 2 N 

C 1 2 R 
(C 1 2 N 

C12R 
(CI 2N 

C 1 2 R 
(CI 2N 

C 1 2R 
(C 1 2N 

C 1 2R 
(C 1 2N 



F 1 



15752 
1:13) 

15/52 
1:15) 
V21 
1:13) 
1/21 
1:15) 
9/00 
1:13) 
9/00 
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(20) 1$§fl¥4-27 8088 

C12R 1:15) 

(72)52^^ * (72mm% a®^ mm 

xtmmmmm st@3#i^h *#KW8?»ffRjair** 8 t b 3 # i #z 

(72)%^# »;n #w 
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